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Report Title:

1. INTRODUCTION

1.1.

1.2.

1.3.

1.4.

1.5.

Scope of Tests
This document presents the results of a series of electromagnetic compatibility (EMC) tests performed on

the Shure P3T transmitter. The test items were manufactured and submitted for testing by Shure
Incorporated located in Niles, IL. The data was taken following the measurement methods as described in
the test specifications listed in the individual appendices of this document. This document provides the
data for the test samples, including a summary of the measurements made and descriptions of the
measurement setup. The equipment under test (EUT) contained a transmitter that was designed to
transmit in the following UHF frequency bands:

Output Power
Model Band Frequency (MHz) (mW)
P3T G20 488-512 30
P3T J13 566-590 30
P3T K12 614-638 30

Purpose
This series of tests was performed to determine if the test items would meet the specifications of FCC Part
74 Subpart H, and IC RSS-123.

Deviations, Additions and Exclusions
None.

EMC Laboratory Identification

The electromagnetic compatibility tests were performed at the Shure Electromagnetic Laboratory, Shure
Incorporated, 5800 West Touhy Ave, Niles, lllinois 60714-4608. The Shure Electromagnetic Laboratory is
accredited by the National Institute of Standards and Technology (NIST) under the National Voluntary
Laboratory Accreditation Program (NVLAP). The NVLAP Lab Code is: 200946-0.

Summary of Tests Performed
The following electromagnetic compatibility tests (Table 1) were performed on the EUT in accordance with
FCC Part 74 and RSS-123.
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Table 1: Summary of tests performed

Test Spec (STD) Description Tested Range | Described in Appendix | Test Results

FCCR::_FEZ: szcltl(gz]( 15)(”) RF Power Output 488 — 638 MHz A PASS
R :
FeChan T Belells) Occupied Bandwidth 488 - 638 MHz C PASS
;gg_z;;tg;tslgi(s)é? Spurious Emissions - Radiated 30 MHz - 10 GHz D PASS
Conducted Emissions - AC Mains | 488 — 698 MHz E PASS

;(S:;:_:;;t;:c:gi(se)é? Spurious Emissions at Antenna 488 — 698 MHz F PASS
FESCSszrtg 751c8t?§|£e5)(§) Modulation Characteristics 488 — 698 MHz G PASS

2. APPLICABLE DOCUMENTS
The following documents of the exact issue designated form part of this document to the extent specified
herein:

e FCC Part 74, Subpart H — Low Power Auxiliary Stations

e |CRSS-Gen, Issue 3 — General Requirements and Information for the Certification of Radio
Apparatus

e |CRSS-123, Issue 2 — Spectrum Management and Telecommunications Radio Standards
Specification: Licensed Low-Power Radio Apparatus

e ANSI C63.4-2003, "American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz"

e TIA-603-C-2004, “Land Mobile FM or PM Communications Equipment Measurement and
Performance Standard”

3. EUT SET-UP AND OPERATION

3.1. General Description
The test sample used is a wireless microphone transmitter, model number P3T, designed to operate in
several frequency bands. The transmitter is supplied with an external switching power supply (PS23US).
The individual EUT arrangements in which the testing was conducted can be found in Appendix G.

3.2. Test Samples
The following product samples were tested:

Model Band Frequency (MHz) Serial #
P3T G20 488-512 #2
P3T 113 566-590 #2
P3T K12 614-638 #2
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3.3. Test Setup
3.3.1. Power Input
The P3T wireless microphone transmitter obtained power from a Shure PS23US switch mode
power supply. The Shure PS23US power supply has an unshielded AC mains input cable and an
unshielded DC output cable, which attaches to the P3T transmitter. The Shure PS23US was
powered with an input of 120V, 60Hz.

3.3.2. Signal Input /Output Ports
Four %” plug shielded audio cables (1 meter long each) were connected to both the Audio Input
and Loop Output ports of the EUT. The end of each cable was terminated with a representative test
load as described in the individual appendices.

3.3.3. Antenna Ports
The antenna port was terminated with the supplied % wave antenna.

3.3.4. Test Frequency Range
Per FCC Part 2.1057 and IC RSS-GEN section 4.9, for spurious radiated emissions measurements the
frequency spectrum shall be investigated from 30 MHz to 7 GHz to accommodate 10x the highest
frequency.

3.3.5. Grounding Considerations
The EUT was not grounded during testing.

3.4. Operational Mode
Tests were performed on the EUT tuned to either the Low, Mid, or High frequency within the band tested.
The EUT was powered up and the frequency of the transmitter was selected using a laptop. The line
voltage to the EUT was checked after turn-on and adjusted to the nominal level. The EUT was checked for
proper operation after it was setup for testing.

TEST INSTRUMENTATION

A list of the test equipment used can be found in Table 10-1. All equipment used was within calibration terms
during and throughout the duration of the tests. All calibrations are traceable to the National Institute of
Standards and Technology (NIST).

TEST PROCEDURES
The specific test procedures are presented in the individual appendices.

OTHER TEST CONDITIONS
6.1. Test Personnel
All EMC tests were performed by qualified personnel from the Shure EMC Laboratory.

6.2. Disposition of the EUT
The EUTs and all associated equipment were returned to Shure Incorporated upon completion of the tests.

RESULTS OF TESTS
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The results are presented in the individual test appendices. In general, it was found that the Shure Incorporated

P3T met the radiated and conducted RF emission specifications of FCC Part 74, Subpart H and Industry Canada
RSS-123.

CONCLUSIONS

It was determined that the Shure Incorporated P3T did fully comply with the radiated and conducted RF
emissions requirements of FCC Part 74, Subpart H, and Industry Canada RSS-123.

CERTIFICATION

Shure EMC Laboratory certifies that the information contained in this report was obtained under conditions
which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the EUTs at the test date. Any electrical or mechanical
modification made to the EUTs subsequent to the specified test date will serve to invalidate the data and void
this certification.

This report must not be used to claim product endorsement by NVLAP or any agency of the US Government.
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GLOBAL COMPLIANCE

9. EQUIPMENT LIST
Table 10-1: Test Equipment

L# or ID Description Manufacturer Model # Serial # Range Cal Date Due Date
123-011-01 3;::;?;5 ETS Lindgren FACT-3 AJ640 25MHz- 18GHz | 10/1/2013 | 9/30/2014
Electric Powered .
123-011-02 N ETS Lindgren 2088 N/A N/A N/A N/A
123-011-08 Controller EMCO 2090 29799 N/A N/A N/A
123-011-09 Antenna ETS Lindgren 20712 35500 N/A N/A N/A
Positioner
123-011-15 af]‘t’;';‘;g ETS Lindgren 3142C 34790 25MHz-1GHz 3/17/2014 | 3/17/2015
123-011-16 Waveg::]dte Hom | £15 Lindgren 3115 29851 1-18 GHz 5/21/2013 | 5/21/2014
Rohde &
123-011-19 PreAmp o TS-PR18 100015 1-18 GHz 6/20/2013 | 6/20/2014
123-011-25 EMI Test Rohde & ESIB 40 100220 20Hz-40GHz 3/14/2014 | 3/14/2015
Receiver Schwarz
EMI/EMS Test Rohde & V.4.04
123-011-31 Sottorare Soh EMC32 100061 20Hz - 40GHz N/A N/A
FSU
123-022-01 Spectrum Rohde & 1166.1660. 201043 | 20Hz-26.5GHz | 1/28/2014 | 1/28/2015
Analyzer Schwarz K26
L23-040-27 30dB Attenuator Mini Circuits BW-N30W5+ N/A DC-18GHz 5/02/2013 5/02/2014
123-031-01 | Power Meter AR PM2003 0335363 | 10kHz—-40GHz | 1/06/2014 | 1/06/2015

100 kHz - 18GHz
L23-032-01 Power Head AR PH2008 336213 40 t0 +33 dBm 1/06/2014 1/06/2015

L19-06-01 | Temp. Chamber ESPEC SU-24 91004211 | -40c-+130C 3/19/2014 | 3/19/2015

123-011-41 Wav:ﬁ:;:i:om EMCO 3117 123511 1GHz-18GHz | 10/24/2013 | 10/24/2014

123-011-36D T”Rifea'::'e ETS Lindgren | 312D-DB-4 | 123695 400-1000MHz | 4/08/2014 | 4/08/2015
. Rohde & .

123-023-01 | Signal Generator o SMF100A 101553 100kHz-22GHz | 1/23/2014 | 1/23/2015
Tunable Notch e 3VNF500/1

123-026-01 Do Trilithic 00-50AA | 200908026 | 500-1000MHz | 9/26/2013 | 9/26/2014
Tunable Notch ey 3VNF300/6

123-027-01 Do Trilithic Jo.conn | 20100453 | 300-600 MHz | 9/26/2013 | 9/26/2014

. . 11SH10- 940MHz-
123-011-37 | High Pass Filter K&L 540/X10000 1 Lo000G1E 9/26/2013 | 9/26/2014
Digital TM100/ | 13018733/
123-03408 | _ 89 Extech P80 oreae | 8/19/2013 | 8/19/2014
113-062-02 | Power Suppl California 801RP L06369 N/A 3/18/2014 | 3/18/2015
PRy Instruments
L05-068-02 Modulation Boonton 8200 24602BH N/A 9/9/2013 9/9/2014
Analyzer
123-021-01 Audio Signal Audio 2722-192k | SY$2-32230 N/A 6/25/2013 | 6/25/2014
Generator Precision
123-040-22 ETSI Filter N/A N/A N/A N/A 12/18/2013 | 12/18/2014
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Appendix A

A. RF POWER OUTPUT MEASUREMENTS

A.1. PURPOSE:

This test was performed to determine if the EUT meets the RF power output requirements of FCC Part 74.861
and IC RSS-123.

A.2. REQUIREMENTS:

As stated in FCC Part 74.861(d)(1) and IC RSS-123, Section 5.1, the power of the measured carrier power may
not exceed 250mW.

A.3. MEASUREMENT UNCERTAINTY

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Uiag

RF Power Output +0.354 dB

Uy, = Determined for Shure EMC Laboratory

Since U ugis less than or equal to Ugpg:

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

A.4. TEST SETUP AND INSTRUMENTATION:

A photograph of the test setup is shown as Figure H.3. The test instrumentation can be determined from
Table 10-1.
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Appendix A

A.5. EUT OPERATION:

A.6.

A7.

The EUT was powered up and the transmit frequency the transmitter was selected via software using a laptop.
The line voltage to the EUT was checked after turn-on and adjusted to 120VAC 60Hz. The EUT was checked for
proper operation after it was setup for the test. Testing was conducted with the EUT set to transmit at the

frequencies and power levels shown in the following table.

TEST PROCEDURES:

The EUT was connected to an RF power meter through a calibrated power measurement head.
The power meter was set to the operating frequency of the EUT.
The RF power meter was allowed to stabilize and then the output power measurement was recorded.
Steps a thru c were repeated for the remaining frequencies found in the table above.

o0 oo

RESULTS:

Band Freq. Power Level
(MHz) (mW)
470.125
G20 500.150 30mW
511.875
566.125
J13 578.150 30mW
589.875
614.125
K12 626.150 30mwW
637.875

The output power measurement data is presented below. As shown by the test data, the power output of the
EUT is within the requirements of FCC Part 74.861 and RSS-123.

e Nominal Measured | Measured FCC 25253_

Power Power Power Limit .

Limit
(MHz) (mW) (dBm) (mW) (mW) (mW)

488.125 30 14.37 27.35 250 250

G20 500.150 30 14.56 28.58 250 250
511.875 30 14.32 27.04 250 250

566.125 30 14.72 29.65 250 250

J13 578.150 30 14.87 30.69 250 250
589.875 30 14.66 29.24 250 250

614.125 30 14.13 25.88 250 250

K12 626.150 30 14.74 29.79 250 250
637.875 30 14.70 29.51 250 250

SEL-F-11 Main Body Test Form
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Appendix B

B. FREQUENCY STABILITY

B.1.

B.2.

B.3.

B.4.

B.5.

PURPOSE:

This test was performed to determine if the EUT meets the frequency stability requirements of FCC Part
74.861(e)(4) and RSS-123 section 5.4 over the operating range of 470-698 MHz.

REQUIREMENTS:
As stated in FCC Part 74.861(e)(4) and RSS-123, Section 5.1, the tolerance of the transmitter shall be 0.005%.

MEASUREMENT UNCERTAINTY:

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Ulab

Frequency Error (Stability) .0000000396 ppm

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

TEST SETUP AND INSTRUMENTATION:

The EUT was heated and cooled in an Espec temperature chamber over a temperature range of -30°C to +50°C
in 10°C increments. The temperature around the EUT was measured and monitored by an Extech digital
thermometer. The EUT’s frequency was measured with a spectrum analyzer set to measure signal count at
0.1Hz resolution. Photographs of the test setup are shown as Figure H.4. The test instrumentation can be
determined from Table 10-1.

EUT OPERATION:

The antenna port of the EUT was connected to the 50 Ohm input of a spectrum analyzer. The line voltage to
the EUT was checked after turn-on and adjusted to 120VAC 60Hz. The EUT was checked for proper operation
after it was setup for the test. Each EUT was set to transmit at a low, mid or high frequency within its
operating bands.
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Appendix B

B.6. TEST PROCEDURES:

a. The nominal frequency of the transmitter was measured at ambient temperature with the frequency
counter function of the spectrum analyzer. The value was recorded.

b. The temperature chamber was set to -30C with the EUT inside and powered off.
The EUT was allowed to soak for ~¥30 minutes after the temperature chamber reached the set
temperature.

d. The EUT was then powered on and allowed to stabilize for ~ 1 minute.

e. The frequency of the transmitter was measured with the frequency counter function of the spectrum
analyzer. The value was recorded.

f. The temperature chamber was incremented by 10°C with the EUT inside.

g. The EUT was allowed to soak for ~30 minutes after the temperature chamber reached the set
temperature.

h. The EUT was then powered on and allowed to stabilize for ~ 1 minute.

i. The measured frequency of the transmitter was captured with the frequency counter function of the
spectrum analyzer. The value was recorded.

j. Stepsf. through j. were repeated up to +50°C

k. Steps a.through i. were repeated for the representative low, mid and high frequencies within the EUT’s
operational bands.

[.  The test item was then removed from the temperature chamber and allowed to stabilize at 20°C.

m. The input voltage was checked and adjusted to the nominal level. The frequency was measured and

recorded.
n. The input voltage was then adjusted to 85% of its nominal level. The frequency was measured and
recorded.
0. Theinput voltage was then varied to 115% of its nominal level. The frequency was measured and
recorded.
B.7. RESULTS:

The frequency stability measurements are presented in tables B-1 through B-3. As shown by the test data, the
test frequency deviation was within the 0.005% limit specified in FCC Part 74.861(e)(4) and RSS-123, Section
5.1
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Appendix B
Nominal Measured Frequency Frequency
Temperature Voltage Frequency  Frequency Deviation Stability Deviation Stability Pass/Fail
(°C) (MHz) (MHz) (%) (%) (Hz) (Hz)
488.125MHz, 30mW
-30 120VAC, 60Hz 488.125  488.1248554  -0.0000296 0.005 -144.600000 24406.25 PASS
-20 120VAC, 60Hz 488.125  488.1248199  -0.0000369 0.005 -180.100000 24406.25 PASS
-10 120VAC, 60Hz 488.125 488.1244280 -0.0001172 0.005 -572.000000 24406.25 PASS
0 120VAC, 60Hz 488.125  488.1243663  -0.0001298 0.005 -633.700000 24406.25 PASS
10 120VAC, 60Hz 488.125  488.1245274  -0.0000968 0.005 -472.600000 24406.25 PASS
20 120VAC, 60Hz 488.125  488.1247554  -0.0000501 0.005 -244.600000 24406.25 PASS
30 120VAC, 60Hz 488.125  488.1249379  -0.0000127 0.005 -62.100000 24406.25 PASS
40 120VAC, 60Hz 488.125  488.1249844  -0.0000032 0.005 -15.600000 24406.25 PASS
50 120VAC, 60Hz 488.125  488.1248921  -0.0000221 0.005 -107.900000 24406.25 PASS
500.150MHz, 30mW
-30 120VAC, 60Hz 500.150  500.1499417  -0.0000117 0.005 -58.300000 25007.5 PASS
-20 120VAC, 60Hz 500.150  500.1497339  -0.0000532 0.005 -266.100000 25007.5 PASS
-10 120VAC, 60Hz 500.150  500.1494105 -0.0001179 0.005 -589.500000 25007.5 PASS
0 120VAC, 60Hz 500.150  500.1493767  -0.0001246 0.005 -623.300000 25007.5 PASS
10 120VAC, 60Hz 500.150  500.1495598  -0.0000880 0.005 -440.200000 25007.5 PASS
20 120VAC, 60Hz 500.150  500.1497914  -0.0000417 0.005 -208.600000 25007.5 PASS
30 120VAC, 60Hz 500.150  500.1499327  -0.0000135 0.005 -67.300000 25007.5 PASS
40 120VAC, 60Hz 500.150  500.1499728  -0.0000054 0.005 -27.200000 25007.5 PASS
50 120VAC, 60Hz 500.150  500.1498848  -0.0000230 0.005 -115.200000 25007.5 PASS
511.875MHz, 30mW
-30 120VAC, 60Hz 511.875 511.8749860  -0.0000027 0.005 -14.000000 25593.75 PASS
-20 120VAC, 60Hz 511.875 511.8746693  -0.0000646 0.005 -330.700000 25593.75 PASS
-10 120VAC, 60Hz 511.875 511.8743834  -0.0001205 0.005 -616.600000 25593.75 PASS
0 120VAC, 60Hz 511.875 511.8743791  -0.0001213 0.005 -620.900000 25593.75 PASS
10 120VAC, 60Hz 511.875 511.8745461  -0.0000887 0.005 -453.900000 25593.75 PASS
20 120VAC, 60Hz 511.875 511.8748015 -0.0000388 0.005 -198.500000 25593.75 PASS
30 120VAC, 60Hz 511.875  511.8749479  -0.0000102 0.005 -52.100000 25593.75 PASS
40 120VAC, 60Hz 511.875 511.8749698  -0.0000059 0.005 -30.200000 25593.75 PASS
50 120VAC, 60Hz 511.875 511.8748986  -0.0000198 0.005 -101.400000 25593.75 PASS
Nominal Measured Fregency Frequency
Temperature Voltage Frequency  Frequency Dewviation Stability Dewation Stability Pass/Fail
(°C) (MHz) (MHz) (%) (%) (Hz) (Hz)
488.125MHz, 30mW
20 120VAC, 60Hz (100%)  488.125 488.124755 -0.0000501 0.005 -244.600000 24406.25 PASS
20 102VAC, 60Hz (85%) 488.125 488.124778 -0.0000456 0.005 -222.500000 24406.25 PASS
20 138VAC, 60Hz (115%)  488.125 488.124747 -0.0000519 0.005 -253.500000 24406.25 PASS
500.150MHz, 30mW
20 120VAC, 60Hz (100%)  500.150 500.149791 -0.0000417 0.005 -208.600000 25007.5 PASS
20 102VAC, 60Hz (85%) 500.150 500.149777 -0.0000446 0.005 -223.100000 25007.5 PASS
20 138VAC, 60Hz (115%)  500.150 500.149796 -0.0000409 0.005 -204.400000 25007.5 PASS
511.875MHz, 30mW
20 120VAC, 60Hz (100%)  511.875 511.874802 -0.0000388 0.005 -198.500000 25593.75 PASS
20 102VAC, 60Hz (85%) 511.875 511.874816 -0.0000359 0.005 -183.600000 25593.75 PASS
20 138VAC, 60Hz (115%)  511.875 511.874794 -0.0000403 0.005 -206.500000 25593.75 PASS

Table B-1. P3T G20 Frequency Stability Data

Checked:
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Engineering Test Report No. SEL-016NA/T

Appendix B
Nominal Measured Frequency Frequency
Temperature Voltage Frequency  Frequency Deviation Stability Deviation Stability Pass/Fail
(°C) (MHz) (MHz) (%) (%) (Hz) (Hz)
566.125MHz, 30mW
-30 120VAC, 60Hz 566.125  566.1247670  -0.0000412 0.005 -233.000000 28306.25 PASS
-20 120VAC, 60Hz 566.125  566.1244405  -0.0000988 0.005 -559.500000 28306.25 PASS
-10 120VAC, 60Hz 566.125  566.1239667  -0.0001825 0.005  -1033.300000 28306.25 PASS
0 120VAC, 60Hz 566.125  566.1239617  -0.0001834 0.005  -1038.300000 28306.25 PASS
10 120VAC, 60Hz 566.125 566.1241851  -0.0001439 0.005 -814.900000 28306.25 PASS
20 120VAC, 60Hz 566.125  566.1245908  -0.0000723 0.005 -409.200000 28306.25 PASS
30 120VAC, 60Hz 566.125  566.1248739  -0.0000223 0.005 -126.100000 28306.25 PASS
40 120VAC, 60Hz 566.125  566.1249357  -0.0000114 0.005 -64.300000 28306.25 PASS
50 120VAC, 60Hz 566.125  566.1246500  -0.0000618 0.005 -350.000000 28306.25 PASS
578.150MHz, 30mW
-30 120VAC, 60Hz 578.150 578.1498131  -0.0000323 0.005 -186.900000 28907.5 PASS
-20 120VAC, 60Hz 578.150 578.1493942  -0.0001048 0.005 -605.800000 28907.5 PASS
-10 120VAC, 60Hz 578.150  578.1489304  -0.0001850 0.005  -1069.600000 28907.5 PASS
0 120VAC, 60Hz 578.150 578.1489611  -0.0001797 0.005  -1038.900000 28907.5 PASS
10 120VAC, 60Hz 578.150 578.1491972  -0.0001389 0.005 -802.800000 28907.5 PASS
20 120VAC, 60Hz 578.150 578.1496742  -0.0000564 0.005 -325.800000 28907.5 PASS
30 120VAC, 60Hz 578.150 578.1498829  -0.0000203 0.005 -117.100000 28907.5 PASS
40 120VAC, 60Hz 578.150 578.1499339  -0.0000114 0.005 -66.100000 28907.5 PASS
50 120VAC, 60Hz 578.150  578.1496387  -0.0000625 0.005 -361.300000 28907.5 PASS
589.875MHz, 30mW
-30 120VAC, 60Hz 589.875  589.8747811  -0.0000371 0.005 -218.900000 29493.75 PASS
-20 120VAC, 60Hz 589.875  589.8743225  -0.0001149 0.005 -677.500000 29493.75 PASS
-10 120VAC, 60Hz 589.875  589.8730133  -0.0003368 0.005  -1986.700000 29493.75 PASS
0 120VAC, 60Hz 589.875  589.8739968  -0.0001701 0.005  -1003.200000 29493.75 PASS
10 120VAC, 60Hz 589.875  589.8742157  -0.0001330 0.005 -784.300000 29493.75 PASS
20 120VAC, 60Hz 589.875  589.8747024  -0.0000505 0.005 -297.600000 29493.75 PASS
30 120VAC, 60Hz 589.875  589.8748952  -0.0000178 0.005 -104.800000 29493.75 PASS
40 120VAC, 60Hz 589.875  589.8749190  -0.0000137 0.005 -81.000000 29493.75 PASS
50 120VAC, 60Hz 589.875  589.8746394  -0.0000611 0.005 -360.600000 29493.75 PASS
Nominal Measured Fregency Frequency
Temperature Voltage Frequency  Frequency Deviation Stability Deviation Stability Pass/Fail
(°C) (MHz) (MHz) (%) (%) (Hz) (Hz)
566.125MHz, 30mW
20 120VAC, 60Hz (100%) 566.125  566.1245908  -0.0000723 0.005 -409.200000 28306.25 PASS
20 102VAC, 60Hz (85%) 566.125  566.1246167  -0.0000677 0.005 -383.300000 28306.25 PASS
20 138VAC, 60Hz (115%) 566.125  566.1246340  -0.0000647 0.005 -366.000000 28306.25 PASS
578.150MHz, 30mW
20 120VAC, 60Hz (100%) 578.150  578.1496742  -0.0000564 0.005 -325.800000 28907.5 PASS
20 102VAC, 60Hz (85%) 578.150  578.1496887  -0.0000538 0.005 -311.300000 28907.5 PASS
20 138VAC, 60Hz (115%) 578.150  578.1496553  -0.0000596 0.005 -344.700000 28907.5 PASS
589.875MHz, 30mW
20 120VAC, 60Hz (100%) 589.875  589.8747024  -0.0000505 0.005 -297.600000 29493.75 PASS
20 102VAC, 60Hz (85%) 589.875  589.8746921  -0.0000522 0.005 -307.900000 29493.75 PASS
20 138VAC, 60Hz (115%) 589.875  589.8747175  -0.0000479 0.005 -282.500000 29493.75 PASS

Table B-2. P3T J13 Frequency Stability Data
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Engineering Test Report No. SEL-016NA/T

Appendix B
Nominal Measured Frequency Frequency
Temperature Voltage Frequency  Frequency Deviation Stability Deviation Stability Pass/Fail
(°C) (MHz) (MHz) (%) (%) (Hz) (Hz)
614.125MHz, 30mW
-30 120VAC, 60Hz 614.125  614.1248765  -0.0000201 0.005  -123.500000 30706.25 PASS
-20 120VAC, 60Hz 614.125  614.1245015 -0.0000812 0.005  -498.500000 30706.25 PASS
-10 120VAC, 60Hz 614.125  614.1241483  -0.0001387 0.005  -851.700000 30706.25 PASS
0 120VAC, 60Hz 614.125  614.1242522  -0.0001218 0.005  -747.800000 30706.25 PASS
10 120VAC, 60Hz 614.125  614.1245560  -0.0000723 0.005  -444.000000 30706.25 PASS
20 120VAC, 60Hz 614.125  614.1248407  -0.0000259 0.005  -159.300000 30706.25 PASS
30 120VAC, 60Hz 614.125  614.1249887  -0.0000018 0.005 -11.300000 30706.25 PASS
40 120VAC, 60Hz 614.125  614.1248887  -0.0000181 0.005  -111.300000 30706.25 PASS
50 120VAC, 60Hz 614.125  614.1246411  -0.0000584 0.005  -358.900000 30706.25 PASS
626.150MHz, 30mW
-30 120VAC, 60Hz 626.150  626.1498833  -0.0000186 0.005  -116.700000 31307.5 PASS
-20 120VAC, 60Hz 626.150  626.1494330  -0.0000906 0.005  -567.000000 31307.5 PASS
-10 120VAC, 60Hz 626.150  626.1491397  -0.0001374 0.005  -860.300000 31307.5 PASS
0 120VAC, 60Hz 626.150  626.1492591  -0.0001183 0.005  -740.900000 31307.5 PASS
10 120VAC, 60Hz 626.150  626.1495775  -0.0000675 0.005  -422.500000 31307.5 PASS
20 120VAC, 60Hz 626.150  626.1498772  -0.0000196 0.005  -122.800000 31307.5 PASS
30 120VAC, 60Hz 626.150  626.1499987  -0.0000002 0.005 -1.300000 31307.5 PASS
40 120VAC, 60Hz 626.150  626.1498822  -0.0000188 0.005  -117.800000 31307.5 PASS
50 120VAC, 60Hz 626.150  626.1496490  -0.0000561 0.005  -351.000000 31307.5 PASS
637.875MHz, 30mW
-30 120VAC, 60Hz 637.875  637.8748684  -0.0000206 0.005  -131.600000 31893.75 PASS
-20 120VAC, 60Hz 637.875  637.8743948  -0.0000949 0.005  -605.200000 31893.75 PASS
-10 120VAC, 60Hz 637.875  637.8741419  -0.0001345 0.005  -858.100000 31893.75 PASS
0 120VAC, 60Hz 637.875 637.8742943 -0.0001106 0.005 -705.700000 31893.75 PASS
10 120VAC, 60Hz 637.875  637.8745904  -0.0000642 0.005  -409.600000 31893.75 PASS
20 120VAC, 60Hz 637.875  637.8748811  -0.0000186 0.005  -118.900000 31893.75 PASS
30 120VAC, 60Hz 637.875  637.8749946  -0.0000008 0.005 -5.400000 31893.75 PASS
40 120VAC, 60Hz 637.875  637.8748699  -0.0000204 0.005  -130.100000 31893.75 PASS
50 120VAC, 60Hz 637.875  637.8746379  -0.0000568 0.005  -362.100000 31893.75 PASS
Nominal Measured Fregency Frequency
Temperature Voltage Frequency  Frequency Deviation Stability Deviation Stability Pass/Fail
(°C) (MHz) (MHz) (%) (%) (Hz) (Hz)
614.125MHz, 30mW
20 120VAC, 60Hz (100%) 614.125 614.124841 -0.0000259 0.005  -159.300000 30706.25 PASS
20 102VAC, 60Hz (85%) 614.125 614.124822 -0.0000291 0.005  -178.500000 30706.25 PASS
20 138VAC, 60Hz (115%) 614.125 614.124838 -0.0000263 0.005 -161.600000 30706.25 PASS
626.150MHz, 30mW
20 120VAC, 60Hz (100%)  626.150 626.149877 -0.0000196 0.005  -122.800000 31307.5 PASS
20 102VAC, 60Hz (85%) 626.150 626.149857 -0.0000229 0.005  -143.200000 31307.5 PASS
20 138VAC, 60Hz (115%)  626.150 626.149838 -0.0000258 0.005  -161.600000 31307.5 PASS
637.875MHz, 30mW
20 120VAC, 60Hz (100%)  637.875 637.874881 -0.0000186 0.005  -118.900000 31893.75 PASS
20 102VAC, 60Hz (85%) 637.875 637.874867 -0.0000209 0.005  -133.400000 31893.75 PASS
20 138VAC, 60Hz (115%)  637.875 637.874878 -0.0000191 0.005  -122.100000 31893.75 PASS
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Engineering Test Report No. SEL-016NA/T
Appendix C

C. OCCUPIED BANDWIDTH MEASUREMENTS
C.1. PURPOSE:

This test was performed to determine if the EUT meets the occupied bandwidth requirements of FCC Part
74.861(e)(5), and RSS-123 Section 5.3.

C.2. REQUIREMENTS:
As stated in paragraph 74.861(e)(5), for low power auxiliary stations operating in the bands allocated for TV
broadcasting, the following technical requirements apply:
a. The operating bandwidth shall not exceed 200 kHz.
b. The mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the following schedule:
i. On any frequency removed from the operating frequency by more than 50 percent up to and
including 100 percent of the authorized bandwidth: at least 25 dB;
ii. On any frequency removed from the operating frequency by more than 100 percent up to and
including 250 percent of the authorized bandwidth: at least 35 dB;
iii. Onany frequency removed from the operating frequency by more than 250 percent of the
authorized bandwidth: at least 43+10log10 (mean output power in watts) dB.

Per the specifications set out in RSS-123 section 5.3 and 5.5.1, the following technical requirements apply:

a. The authorized bandwidth shall not exceed 200 kHz.
b. The power of unwanted emissions shall be attenuated below the mean transmitter power in accordance
with the following schedule:
i. Onany frequency removed from the carrier frequency by more than 50% up to and including
100% of the authorized bandwidth: at least 25 dB.
ii. On any frequency removed from the carrier frequency by more than 100% up to and including
250% of the authorized bandwidth: at least 35 dB.
iii. On any frequency removed from the carrier frequency by more than 250% of the authorized
bandwidth: at least 55 + 10 Log (P) dB.
C.3. TEST SETUP AND INSTRUMENTATION:

Photographs of the test setup are shown as Figure H.5. The test instrumentation can be determined from
Table 10-1.

C.4. MEASUREMENT UNCERTAINTY

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Uiag

RF Power Output 10.130 %

Ui.p = Determined for Shure EMC Laboratory
Since Uagis less than or equal to Ugrs:

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.
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C.5. EUT OPERATION:

The EUT was powered up and the transmit frequency the transmitter was selected using a PC. The line voltage
to the EUT was checked after turn-on and adjusted to 120VAC 60Hz. The EUT was checked for proper
operation after it was setup for the test. Each EUT was set to transmit at a low, mid or high frequency within
its operating band. The volume pot on the front of the EUT was set to the maximum level. The Audio Input
ports were connected to an audio signal source using shielded cables.

C.6. TEST PROCEDURES:

a. The EUT was connected to the 50 ohm input of a spectrum analyzer through 30dB of attenuation; the
reference offset of the spectrum analyzer was set to the measured value of the attenuation path.

b. The unmodulated carrier signal level was recorded and used to set the reference level on the spectrum
analyzer.

c. The spectrum analyzer span was then set to 1.5 MHz and the resolution bandwidth set to 2 kHz (1% of
Authorized BW).

d. The FCC and RSS-123 emission limits were overlaid on the spectrum analyzer display and the trace was
recorded.

e. The test item was modulated with a 2500 Hz sine wave at an input level 16 dB greater than that
necessary to produce 50% of the rated system deviation.

f. The test item was modulated with a 15 kHz sine wave at an input level necessary to produce 85% of the
rated system deviation.

g. Steps (a) through (f) were repeated at the high, medium, and low frequencies of the EUT’s frequency
band.

h. Steps (a) through (g) were repeated separately for each of the remaining transmitters.

C.7. RESULTS:

The occupied bandwidth data is presented on pages 19-54. Data is shown on the figures at each frequency
(Low, Mid, or High) of a specific band. The first figure shows the reference carrier power while the remaining
figures show the maximum relative level within the emission mask (with and without modulation). The limits,
shown on the plots, are referenced to the power measured from the un-modulated carrier.

The operating bandwidth was determined using Carson’s rule:
Bn = 2M + 2DK where Bn = bandwidth, M= Maximum modulating frequency and D = Peak Deviation. With K =
1, M = 8kHz and D = 74kHz resulting in an operating bandwidth of 164kHz.

The maximum Industry Canada 99% bandwidth measurement was 122.600 kHz.

As shown by the test data, the occupied bandwidth of the EUT meets the requirements of FCC Part 74.861 and
RSS-123. A photograph of the test set-up is shown in Figure H.5.
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P3T Occupied Bandwidth Data
EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (488.125 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> REW 1 MHz Marker 1 [T1 ]
VEW 3 MHz 14.44 dBm
Ref 14.5 dBm Att 10 dB 1 SWT 200 ms 488.103365385 MHz
OFf ;35___3Qf{r—53”‘_’ “‘——hﬁ——h“ﬁﬂ___h
=1 0=
-0
YT
—-20
RIC123
—-30
40
—-50
—-60
—-70
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Center 488.125 MH=z 150 kHz/ Span 1.5 MHz
Date: 13.MAR.2014 08:07:48
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions Low Frequency (488.125 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
® REBW 2 kHz Marker 1 [T1 ]
VEBW 5 KkHz 14.33 dBm
Ref 14.5 dBEm Att 10 4B 1 #*8WT 500 ms 488.125000000 MHz
Offget  30]5 dB
—10
-0
" rEYCET2 \1
—-20
RIC1Z23
—-30
—-40
—-50
Ll
iR LAL e T TR RN E.
—-30
Center 488.125 MHz 150 kHz/ Span 1.5 MHz
Date: 13.MAR.2014 08:23:49
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Appendix C
EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (488.125 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%
® RBW 2 kH=z Marker 1 [T1 ]
VBW 5 KkHz -0.83 dBm
Ref 14.5 dEBEm Att 10 dB SWT 500 ms 488.125000000 MHzZ
Offget  30]5 4B
—10
o M
YT / \
_,20 i 1
RIC123 (
--30 /
—-40
—-50
—-60
PO T RN W’“—“‘vaﬂ P
-850
Center 488.125 MH=z 150 kHz/ Span 1.5 MHz

Date: 13.MAR.2014 08:29:03
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (488.125 MHz)
Operator Name: Juan Castrejon
Comment: 15 kHz at 85% Modulation
® REBW 2 kHz Marker 1 [T1 ]
VBW 5 KkHz 1.30 dBm
Ref 14.5 dBm Att 10 4B SWT 500 ms 488.125000000 MHZ
Offget  30]5 4B
—10
¥
B
|
Rt
_,20 H
RIC123 u |
—-30

e R P e e

F-80

Center 488.125 MHz 150 kHz/ Span 1.5 MHz

Date: 13.MAR.2014 08:40:43
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions Mid Frequency (500.150 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHzZ 14.28 dBm
Ref 14.4 dBm Att 10 4B 1 *8WT 500 ms 500.13798076% MHz
h 4
offset lo—E | IR——
—10
B
| rECcpTs
—-20
RIC123
—-30
—-40
--50
—-50
—-70
-850
Center 500.15 MHz 150 kHz/ Span 1.5 MHz
Date: 13.MAR.2014 10:58:19
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions Mid Frequency (500.150 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
® REBW 2 kHz Marker 1 [T1 ]
VBW 5 KkHz -22.20 dBm
Ref 14.4 dBm Att 10 4B SWT 500 ms 500.135576923 MHz
Offget  30]5 4B
—10
0
| rECcpTs
—-20
RIC123 L
—-30
—-40 o
--50
. 1y i
WWWWMU U Mﬁmwﬁ%%ﬁw
-850
Center 500.15 MHz 150 kHz/ Span 1.5 MHz
Date: 16.MAY.2014 14:11:46
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Date:

EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:

P3T G20

#2

OBW RF Power Output at 30mwW
March 13, 2014

Mid Frequency (500.150 MHz)

Juan Castrejon

Comment: 2500 Hz at 16dB over 50%
REBW 2 kHz Marker 1 [T1 ]
VBW 5 kH=z 0.53 dBm
Ref 14.4 dBm AT 10 dB SWT 500 ms 500.13759%8076% MH=z
offget  30]5 4B
10
n 1

o Thd WR
F-10

RECCPTT|4
F-20

RIC123
F-30
--40
—-50
F-60
I N TN Uh%
»WW v ot lﬁuw WJWWWW
—-30

Center 500.15 MHz 150 kHz/ Span 1.5 MHz
13.MAR.2014  11:02:04
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:

P3T G20

#2

OBW RF Power Output at 30mwW
March 13, 2014

Mid Frequency (500.150 MHz)
Juan Castrejon

SEL-F-11 Main Body Test Form
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Comment: 15 kHz at 85% Modulation
® REBW 2 kHz Marker 1 [T1 ]
VBW 5 kH=z —-6.21 dBm
Ref 14.4 dBm AT 10 dB SWT 500 ms 500.13759%8076% MH=z
Cffget 3045 dB
10
0
1]
F-10
RECCPTY|4
_720 H
RIC123 I
F-30
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--50
| |
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Center 500.15 MHz 150 kHz/ Span 1.5 MHz
Date: 13.MAR.2014 11:04:12
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions High Frequency (511.875 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHzZ 14.02 dBm
Ref 14.2 dBm Att 10 4B 1 SWT 500 ms £11.848557692 MHz
¥
offset e | —
—10
B
| rECcpTs
—-20
RIC123
—-30
—-40
—-50
—-60
—-70
--80
Center 511.875 MHz 150 kHz/ Span 1.5 MHz
Date: 13.MAR.2014 11:21:46
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mwW
Date of Test: March 13, 2014
Operating Conditions High Frequency (511.875 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
® REBW 2 kHz Marker 1 [T1 ]
VBW 5 KkHz 13.89 dBm
Ref 14.2 dBm Att 10 4B 1 *8WT 500 ms £511.875000000 MHz
Offget  30]5 4B
—10
0
|
| rFCopTs
—-20 L
RIC123
—-30
—-40
—-50
o h
Jhﬁ?mwwmﬂwﬂ%w MMMWWW?%
--80
Center 511.875 MHz
Date: 13.MAR.2014

150 kHz/

11:22:32

o

Span 1.5 MHz
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:
Operator Name:

P3T G20

#2

OBW RF Power Output at 30mwW
March 13, 2014

High Frequency (511.875 MHz)
Juan Castrejon

Comment: 2500 Hz at 16dB over 50%
® REBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz ~1.15 dBm
Ref 14.2 dBm Att 10 dB SWT 500 ms 511.875000000 MHz
Offget  30)5 dB
-10
ot
0 M

F-10
RECCET V4

F-20

RICI1Z23

F-30

--40

F-50

F-60

—--80

oot A

Center 511.875 MHz

Date: 13.MAR.2014 11:23:18
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EUT P3T G20
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (511.875 MHz)
Operator Name: Juan Castrejon
Comment: 15 kHz at 85% Modulation
@ RBW 2 KkHz Marker 1 [T1 |
VEW 5 kHz 2.18 dBm
Ref 14.2 dBEm Attt 10 dB SWT 500 ms 511.875000000 MHz
Offgset  30]5 4B
—10
¥
o
l
—-10
RFECCPT7|4
_,20 H
RIC123 I
—-30
| |
L o) '
|
R
wiEn I
—-50
Center 511.875 MH=z 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:26:13
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EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (566.125 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 13.76 dBm
Ref 13.9 dBm Att 10 4B 1 SWT 500 ms 566.100961528 MHz
h 4
L, Offget _A046F | ]
e——
-0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
—-70
--80
Center 566.125 MHz 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:234:0Z2
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2 Engineering Test Report No. SEL-016NA/T
St oo Appendix C
EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (566.125 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 13.65 dBm
Ref 13.9 dBm Att 10 4B 1 *3WT 500 ms 566.125000000 MHzZ
Offget  30)6 dB
—10
-0
—-10
RECCPT 74
--20 Ii
RIC123
—-30
—-40 N
—-50
—-50
- (hml\‘f ol fL A R [
AT AL
--80
Center 566.125 MHz 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:324:58
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EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (566.125 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%
<§§> RBW 2 KkHz Marker 1 [T1 ]
VEW 5 kHz -1.59 dBm
Ref 13.9 dBEm Attt 10 dB SWT 500 ms 566.125000000 MHz
Offset  30)6 4B
—10
y 1 Ll
:
—-10
RECCPT7|4
—-20
RIC123
—-30
—-40
—-50
—-60
i ) = '|I|| :
\‘ d
50
Center 566.125 MHz 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:35:48
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EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (566.125 MHz)
Operator Name: Juan Castrejon
Comment: 15 kHz at 85% Modulation
<§§> RBW 2 KkHz Marker 1 [T1 |
VEW 5 kHz 2.30 dBm
Ref 13.9 dBEm Attt 10 dB SWT 500 ms 566.125000000 MHz
Offset  30)6 4B
—10
¥
-’
l
—-10
RECCPT7|4 ‘
20 hI-" -
RIC123
—-30 i

--50 |

-0
yssgirens o bbbyl i
50

Center 566.125 MHz 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:37:11
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EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Mid Frequency (578.150 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 13.92 dBm
Ref 14 dBm Att 10 4B 1 SWT 500 ms 578.125961528 MHz
h 4
10 Offget - —
0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
—-70
-850
Center 578.15 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:28:586
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St oo Appendix C
EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Mid Frequency (578.150 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 13.82 dBm
Ref 14 dBm Att 10 4B 1 *3WT 500 ms 578.150000000 MHz
Offget  30)6 dB
—10
0
—-10
RECCPT 74
RIC123
—-30
40 {)}
—-50
—-50
-850
Center 578.15 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:39:47
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EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Mid Frequency (578.150 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%
<§§> RBW 2 KkHz Marker 1 [T1 |
VEW 5 kHz -1.82 dBm
Ref 14 dBm Attt 10 dB SWT 500 ms 578.150000000 MHz
Offset  30)6 4B
—10
o Wﬁﬁ‘
—-10
RECCPT7|4
—-20
RIC123
—-30
—-40
—-50
—-60
WWWMMW'V %M%WFWWWW
—-50
Center 578.15 MH=z 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:40:21
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Appendix C

EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

P3T J13

#2

OBW RF Power Output at 30mW
March 13, 2014

Mid Frequency (578.150 MHz)
Juan Castrejon

15 kHz at 85% Modulation

RBW 2 kHz
VBW 5 kHz

Marker 1 [T1 ]
2.256 dBm

Ref 14 dBm Attt 10 dB SWT 500 ms 578.150000000 MHz
COffget 3016
—10
¥
K

--10

RECCPTV|4 ‘
|

RIC1Z23 I
--30
|
--50
| ., |
F-80

Center 578.15 MH=z 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:41:28
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GLOBAL COMPUANCE Appendix C
EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (589.875 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 14.05 dBm
Ref 14.1 dBm Att 10 4B 1 *3WT 500 ms 589.872596154 MHz
o Offgat L~ B | I—
0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
—-70
-850
Center 589.875 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:42:57
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St oo Appendix C
EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (589.875 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 13.96 dBm
Ref 14.1 dBm Att 10 4B 1 *3WT 500 ms 589.875000000 MHz
Offget  30)6 dB
—10
0
—-10
RECCPT 74
--20 \‘
RIC123
—-30
—-50
—-50
TR bl -
-850
Center 589.875 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:43:42
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EUT P3TJ13
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (589.875 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%
<§§> RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz -1.19 dBm
Ref 14.1 dBm Att 10 4B SWT 500 ms 589.875000000 MHz
Offget  30)6 dB
—10
0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
=7
e Mﬂf‘ﬁﬁﬂ\pﬂhﬁ v ?rﬁ\‘amﬁﬂ%wum
-850
Center 589.875 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:44:20
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Appendix C

EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

Ref 14.1 dBm

ALt

10 dB

P3T J13

#2

OBW RF Power Output at 30mW
March 13, 2014

High Frequency (589.875 MHz)
Juan Castrejon

15 kHz at 85% Modulation

RBW 2 kHz
VBW 5 kHz
SWT 500 ms

Marker 1 [T1 ]
2.39 dBm

589.875000000 MHz

Offget 30J)6

10

<=~
H
]

EW|

RIC1Z23

F-30

F-40

———
—_—

F-50

F-60

A

b gl

i

--80

Center

Date: 13.MAR.Z2014
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St oo Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (614.125 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 13.95 dBm
Ref 14.1 dBm Att 10 4B 1 SWT 500 ms £14.105769231 MHz
h
Offget Le—E | RN
- et Al
0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
—-70
-850
Center £14.125 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:47:41
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St oo Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (614.125 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 13.85 dBm
Ref 14.1 dBm Att 10 4B 1 *3WT 500 ms £14.125000000 MHz
Offget  30)6 dB
—10
0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40 lU
—-50
—-50
-850
Center £14.125 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:48:3Z2
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EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Low Frequency (614.125 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%

@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz -1.51 dBm
Ref 14.1 dBm Att 10 dB SWT 500 ms ©14.125000000 MHz

Offget 30J)6 dB
10

; AW'W‘TP

<=~
H
]

RIC1Z23

F-30

F-40

F-50

F-60

e R et

--80

Center £14.125 MH=z 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:49:306
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EUT

Serial Number:

Test Description:
Date of Test:
Operating Conditions:
Operator Name:
Comment:

P3T K12

#2

OBW RF Power Output at 30mW
March 13, 2014

Low Frequency (614.125 MHz)
Juan Castrejon

15 kHz at 85% Modulation

RBW 2 kHz
VBW 5 kHz

Marker 1

[T1 ]
Z2.04 dBm

Ref 14.1 dBm Att 10 dB SWT 500 ms ©14.125000000 MHz
Offget 30J)6 dB
10
¥
°

—-10

RECCPTV|4
F-20

RIC1Z23 I
F-30
F-50

l |

PSR O T LT Y N
--80

Center 614.125 MHz

Date: 13.MAR.Z2014 11:50:46
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GLOBAL COMPUANCE Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Mid Frequency (626.150 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 13.71 dBm
Ref 13.9 dBm Att 10 4B 1 *8WT 500 ms £26.137980769 MHz
¥
L, Offget _A046F | |
|
-0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
—-70
--80
Center 626.15 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:52:28
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St oo Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Mid Frequency (626.150 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 13.60 dBm
Ref 13.9 dBm Att 10 4B 1 *3WT 500 ms £26.150000000 MHz
Offget  30)6 dB
—10
-0
—-10
RECCPT 74
—-20 M
RIC123
—-30
—-40 f’ ;\
—-50
-0 |
_ AN d mequ
u, }WWWWWWMW WMWW
--80
Center 626.15 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:53:04
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EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: Mid Frequency (626.150 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%
<§§> RBW 2 KkHz Marker 1 [T1 |
VEW 5 kHz -1.48 dBm
Ref 13.9 dBEm Attt 10 dB SWT 500 ms 526.150000000 MHz
Offset  30)6 4B
—10
B W
—-10
RECCPT7|4
—-20
RIC123
—-30
—-40
—-50
—-60
i WWH PRI LT NS
W
50
Center 626.15 MH=z 150 kHz/ Span 1.5 MH=z

Date: 13.MAR.Z2014 11:53:27
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

P3T K12

#2

OBW RF Power Output at 30mW
March 13, 2014

Mid Frequency (626.150 MHz)
Juan Castrejon

15 kHz at 85% Modulation

RBW 2 kHz
VBW 5 kHz

Marker 1 [T1 ]
1.69 dBm

Ref 13.9 dBm Attt 10 dB SWT 500 ms 526.150000000 MH=z
COffget 30 6 dB
—10
¥
0
l
--10
RECCEPTY|4
_720 H
RIC1Z23 I
--30
L _4p |
--50
L i
]D,‘ 1 I" IMI ,H”MMJ ,ﬂLl',uuM MAJ‘MMW%J%WIH‘FM || e
F-80
Center 626.15 MH=z 150 kHz/ Span 1.5 MH=z
Date: 13.MAR.Z2014 11:54:24
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GLOBAL COMPUANCE Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (637.875 MHz)
Operator Name: Juan Castrejon
Comment: Reference Power Level Measurement
<§§> RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 14.00 dBm
Ref 14.1 dBm Att 10 4B 1 *SWT 500 ms £37.865384615 MHz
kL 4
Offget le—m | Rt
[, et S0
0
—-10
RECCPT 74
—-20
RIC123
—-30
—-40
—-50
—-50
—-70
-850
Center 637.875 MHz 150 kHz/ Span 1.5 MH=z
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St oo Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (637.875 MHz)
Operator Name: Juan Castrejon
Comment: Unmodulated Carrier
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 13.86 dBm
Ref 14.1 dBm Att 10 4B 1 *3WT 500 ms £37.875000000 MHz
Offget  30)6 dB
—10
0
—-10
RECCPT 74
—-20 I]J
RIC123
_,30 ] 1
—-40 “
—-50
]
A ol bt
-850
Center 637.875 MHz 150 kHz/ Span 1.5 MH=z
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St oo Appendix C
EUT P3T K12
Serial Number: #2
Test Description: OBW RF Power Output at 30mW
Date of Test: March 13, 2014
Operating Conditions: High Frequency (637.875 MHz)
Operator Name: Juan Castrejon
Comment: 2500 Hz at 16dB over 50%
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz -1.08 dBm
Ref 14.1 dBm Att 10 4B SWT 500 ms £37.875000000 MHz
Offget  30)6 dB
—10
L, i
—-10
RECCPT 74
—-20
RIC123
—-30
—-40 \
--50 \
—-50
T ——— ,“N,LMAMMQN JMAAD\MAMMA
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-850
Center ©637.875 MH=z
Date: 13.MAR.Z2014
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EUT

Serial Number:

Test Description:
Date of Test:
Operating Conditions:
Operator Name:

P3T K12

#2

OBW RF Power Output at 30mW
March 13, 2014

High Frequency (637.875 MHz)
Juan Castrejon

SEL-F-11 Main Body Test Form
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Comment: 15 kHz at 85% Modulation
@ RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 1.91 dBm
Ref 14.1 4dBm ATt 10 dB SWT 500 ms 637.875000000 MH=z
Offget 306 dB
10
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RECCEPTY|4

_720 H
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F-50
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[—--80

Center 637.875 MHz 150 kHz/ Span 1.5 MH=z
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D. FIELD STRENGTH OF SPURIOUS EMISSIONS
D.1. PURPOSE:

This test was performed to determine if the P3T (EUT) meets the radiated RF emission requirements of the
FCC Part 74 and RSS-123 over the frequency range from 30MHz to 7GHz.

D.2. REQUIREMENTS:

As stated in FCC Part 74, spurious emissions must fall below the limits given below.
i. On any frequency removed from the operating frequency by more than 50 percent up to and
including 100 percent of the authorized bandwidth: at least 25 dB;
ii. On any frequency removed from the operating frequency by more than 100 percent up to and
including 250 percent of the authorized bandwidth: at least 35 dB;
iii. On any frequency removed from the operating frequency by more than 250 percent of the
authorized bandwidth: at least 43+10log10 (mean output power in watts) dB.

And as stated in RSS-123, Clause 5.5.1:

The power of unwanted emissions (measured with a resolution bandwidth of 1% of the authorized bandwidth)
shall be attenuated below the mean output power, Pyean in dBW, of the transmitter as follows:

i. atleast 25 dB on any frequency removed from the operating frequency by more than 50% up
to and including 100% of the authorized bandwidth; and

ii. atleast 35 dB on any frequency removed from the operating frequency by more than 100% up
to and including 250% of the authorized bandwidth.

The power of unwanted emissions (measured with a resolution bandwidth of 30 kHz) shall be attenuated
below the mean output power, PMEAN in dBW, of the transmitter as follows:

i. atleast55 + 10logyo (Pwmean in watts) dB: on any frequency removed from the operating
frequency by more than 250% of the authorized bandwidth.
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D.3. MEASUREMENT UNCERTAINTY

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Uias
Radiated disturbance (electric field strength on an open area test site or 4.18 dB
alternative test site) (30 MHz — 1000 MHz) )
Radiated disturbance (electric field strength on an open area test site or 4.61dB
alternative test site) (1 GHz — 12.75 GHz) )

Uy, = Determined for Shure EMC Laboratory

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

D.4. TEST SETUP AND INSTRUMENTATION:

Photographs of the test setup are shown in Figures H.1, H.2 and H.6. The test instrumentation can be
determined from Table 10-1.

D.5. EUT OPERATION:

The EUT was powered up and the transmit frequency the transmitter was selected using a PC. The line voltage
to the EUT was checked after turn-on and adjusted to 120VAC 60Hz. The EUT was checked for proper
operation after it was setup for the test. Each EUT was set to transmit at a low, mid or high frequency within
its operating band. The volume pot on the front of the EUT was set to the maximum level. Four %4” plug
shielded audio cables (1 meter long each) were connected to both the Audio Input and Loop Output ports of
the EUT. The end of each cable was terminated with a representative test load.

D.6. SPECIFIC TEST PROCEDURES:

All tests were performed in a 28ft. x 20ft. x 18.5ft. 3m semi-anechoic test chamber. The walls and ceiling of the
shielded chamber are lined with ferrite tiles. Anechoic absorber material is installed over the ferrite tile. The
floor of the chamber is used as the ground plane. The chamber complies with ANSI C63.4-2003 for site
attenuation.

The shielded enclosure prevents emissions from other sources, such as radio and TV stations from interfering
with the measurements. All power lines and signal lines entering the enclosure pass through filters on the
enclosure wall. The power line filters prevent extraneous signals from entering the enclosure on these leads.
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BLOCK DIAGRAM OF SHIELDED ENCLOSURE

Preliminary radiated measurements were performed to determine the frequencies where the significant
emissions might be found. Several different orientations of the EUT with respect to the antenna measurement
antenna at a set height (i.e. without maximizing), the radiated emissions were measured using a peak detector
and automatically plotted. The broadband measuring antenna was positioned at a 3 meter distance from the
EUT. This data was then automatically plotted up through 7GHz.

All significant broadband and narrowband signals found in the preliminary sweeps were then measured using a
peak detector at a test distance of 3 meters. The measurements were made with a BiConiLog antenna over the
frequency range of 30 MHz to 1 GHz, and a double ridged waveguide antenna over the frequency range of 1 GHz
to 5 GHz.

The resultant field strength (FS) is a summation in decibels (dB) of the EMI receiver measurement (ERM), the
antenna correction factor (AF), and the cable loss factor (CF). If an external pre-amplifier is used, the total is
reduced by its gain (-PA).

Formula 1: FS (dBuV/m) = MTR (dBuV) + AF (dB/m) + CF (dB) + (- PA (dB))

To convert the Field Strength dBuV/m term to uV/m, the dBuV/m is first divided by 20. The Base 10 AntilLog is
taken of this quotient. The result is the Field Strength value in pV/m terms.
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Formula 2: FS (uV/m) = AntiLog [(FS (dBuV/m))/20]

Final radiated RF emissions were performed on all significant broadband and narrowband emissions found in
the preliminary sweeps using the following methods:

1) Measurements of all significant broadband and narrowband signals from 30MHz to 1GHz were made
using a peak detector and a BiConiLog antenna. Measurements above 1GHz were made using a peak
detector and a broadband double ridged waveguide antenna.

2) To ensure that maximum or worst case, emission levels were measured, the following steps were
taken:

i.  The EUT was rotated so that all of its sides were exposed to the receiving antenna.
ii.  Since the measuring antenna is linearly polarized, both horizontal and vertical field
components were measured.
iii.  The measuring antenna was raised and lowered from 1 to 4 meters for each antenna
polarization to maximize the readings.

3) Once the significant narrowband emissions were defined and their measurements maximized, the
measurement s were confirmed by matching the field strength of the maximized signal from the EUT
by substituting the EUT with a dipole antenna below 1GHz and a waveguide horn antenna above 1GHz
and reproducing the field strength measurement.

i.  The substitution antenna was positioned in the same orientation as the EUT.

ii.  The output of a signal generator set at the same frequency as the significant narrow band
emission was fed into the substitution antenna.

iii.  The test antenna was raised or lowered as necessary to ensure that the maximum signal was
still received.

iv.  The output power level (in dBm) of the signal generator was increased until the corresponding
reading on the test receiver matched the maximized field strength measurement.

v.  The output power level of the signal generator was recorded as the absolute level of the
spurious radiated emission in dBm taking into account any cable loss and antenna gain
inherent in the substitution test setup.

D.7. RESULTS:

The plots of the peak preliminary radiated voltage levels are presented on pages 59 through 67. The plots are
presented in pairs, with the first figure showing the emissions scan below 1GHz and the second figure showing
the emissions scan above 1GHz.The maximized peak voltage level results are presented on pages 68 through

70. All emissions measured from the P3T were within the limits set in FCC Part 74.861 and RSS-123, Clause
5.5.1.
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Test Information
EUT Name: P3T G20
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 488.125 MHz
Operator Name: Lovell Cueto
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
90 T
| FCC Part 74
80 T
70 IC RSS123
€ L
3 60T 102.360000 MHz 114.660000 MHz 488.100000 MHz
Q r 29.268 dBuv/im 28.741 dBRV/m 48.915 dBpV/m
£ 50T 108540000 MHz Y
E | 25.438 dBpV/m 976.250000 MHz
8 401t 30.384 dBuv/m
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
C FCC Part 74
80 T
70 |C RSS123
£ B 3.417000000 GHz
= 1.464500000 GHz
z T 33.417 dBpV/m YT 35.481 dBV/m
° 3.905000000 GHz
£ 50T 1952000000 GHz 2:929000000 GHz 37.211 dBuvV/m
T 32.155 dBEV/m 35.2121dBuV/m
3 40
30 o
B v v v v
20+ ¥ v
10 T
0 + + + + + |
1G 2G 3G 4G 5G 6 7G
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Test Information
EUT Name: P3T G20
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 500.150 MHz
Operator Name: Lovell Cueto
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
90 T
L FCC Part 74
80 T
70 IC RSS123
E [ 500.160000 MHz
= 7 107.640000 MHz 48.168 dByV/m
° 27.406 dBuV/m
E 50 T
% 40 + 101.400000 MHz 113.820000 MHz
| 29.582 dBuVv/m 30.569 dBuv/m
0

50 60 80 100M 200 300 400 500 800 1G

30M
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
C FCC Part 74
80 T
[ IC RSS12
70 C RSS123
£ r 3.501000000 GHz
£ 2.000500000 GHz
% 6ot 1.500500000 GHz 32.929 dBUV/m 37.478 dBuv/m
Q r 39.707 dBuv/m 3.001000000 GHz
£ S0T 2501000000 GH 36,483 dBuvim
3 | 1.000500000 GHz : z
3 a0+ 31.751 dBuV/m 34.425 dBuV/m
-
30 v
2 3 24 ¥ v
20 T
10+
0
1G 2G 3G 4G 5G 6 7G

Frequency in Hz

Radiated Emission - 1GHz to 7GHz
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Test Information
EUT Name: P3T G20
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 511.875 MHz
Operator Name: Lovell Cueto
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
90 T
o FCC Part 74
80 T
70 IC RSS123
€ L
2 6ot 511.860000 MHz
g r 107.640000 MHz 48.591 dBUV/m
£ 50 1 27.272 dBpv/m
T r 113.820000 MHz
8 4071 101.400000 MHz 30.569 dBuV/m
30.282 dBuV/m
30 v
20
10
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
o FCC Part 74
80 T
70 IC RSS123
E I 2.047000000 GH
3 60T 1.024000000 GH : z
g L 31024 dBuVIm 42808 dBuV/m
c 50 1 1.536000000 GHz 2.559000000 GHz
©
3

31.788 dBuV/m 34.705 dBuV/m
2 WMW
30 3.583000000 GHz

37.605 dBpv/m

20 +v ¥ 3.071000000 GHZ
I 35.628 dBpV/m
10 +
0
1G 2G 3G 4G 5G 6 7G

Frequency in Hz

Radiated Emission - 1GHz to 7GHz
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Test Information

EUT Name: P3T J13
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 566.125 MHz
Operator Name: Juan Castrejon
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
- 566.100000 MHz
90+ 61.191 dBuV/m
o FCC Part 74
80 T
70 IC RSS123
€ L
i 60 T
a L
£ 50 1 103.680000 MHz 114.060000 MHz
° - 20.554 dBpvV/m 20.479 dBpV/m
§ a0+ 427.200000 MHz
107.820000 MHz 28.336 dBuv/m
18.710 dBuVv/m
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
o FCC Part 74
80 T
70 IC RSS123
e L
= | 1.132500000 GHz 2.264000000 GHz 3.397000000 GHz
% o0 | 43.873dBuvim 33.635 dBpV/m 37.534 dBpV/m
© 3.963000000 GHz
c 50 1 2.831000000 GHz
= 1.698000000 GHz 38.694 dBuV/m
: I 33.079 dBpV/m 34.485 dBHV/M WWM
9 40

30

201

10 1

1G 2G 3G 4G 5G 6 7G
Frequency in Hz

Radiated Emission - 1GHz to 7GHz
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Test Information
EUT Name: P3T J13
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 578.150 MHz
Operator Name: Lovell Cueto
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
90 T
| FCC Part 74
80 T
70 IC RSS123
€ L
g. 60 : 107.820000 MHz 578.160000 MHz
° 0 24.299 dBuV/m 47.821 dBuV/m
£ N
< | 101.700000 MHz 113.880000 MHz
3 401 28.391 dBV/m 27.762 dBuV/m
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
o FCC Part 74
80 T
0 [ IC RSS123
2.312600000 GHz
£ 1.156300000 GHz 34.383 dBUV/m O
> 60 46.166 dBuV/m : H
o r 2.890750000 GHz
1.733400000 GHz 4.047050000 GHz
S st 32.178 dBUV/m 36.071 dBuV/m 37.842 dBV/m
<
3
10 1+
0
1G 2G 3G 4G 5G 6 7G

Frequency in Hz

Radiated Emission - 1GHz to 7GHz
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Test Information
EUT Name: P3T J13
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 589.875 MHz
Operator Name: Lovell Cueto
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
90 T
o FCC Part 74
80 T
70 IC RSS123
§ 60 107.820000 MHz
ED‘- | 23.912 dBpV/m 589.860%00 M/Hz
© 113.880000 MHz 47.755 dBuV/m
c 50T 101.700000 MHz
3 L 27.791 dBuV/m 25.989 dBpV/m
g
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
o FCC Part 74
80 T
70 IC RSS123
e L
S 60t 4.129125000 GHz
5‘ 37.920 dBuV/m
° 1.179750000 GHz 2.359500000 GHz 3.539250000 GHz
£ 50 1T 40.780 dBuV/m 33.520 dBuv/m 37.222 dBpv/m
[3)
g

20

10 1

v

r 1.769625000 GHz 2'3?5‘,1 913775%8\%2
40 34.322 dBuv/m ’
30
N v
- : ad M

0
1G
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Test Information

EUT Name: P3T K12
Serial Number: #2
Test Description: Radiated RF Emissions
Operating Conditions: 120VAC, 60Hz, 614.125 MHz
Operator Name: Lovell Cueto
Comment: PreScan Measurements, Horizontal and Vertical Antenna
100 T
90 T
C FCC Part 74
80 T
. [ IC RSS123
614.100000 MHz
£ L 114.000000 MHz 58.253 dBuV/m
3 6ot 101,820000 MHz 20232 dBpvim V4
Pg r 20.717 dBpV/m
£ 50°T
3 | 421.500000 MHz
& 40t 107.940000 MHz 26.854 dBuv/m
- 17.982 dBuV/m
0
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiated Emission - 30MHz to 1GHz
100 T
90 T
C FCC Part 74
80 T
70 IC RSS123
| 2.456500000 GHz 3.684750000 GHz
§ ol 33.593 dBuV/m 37.442 dBuV/m
5. | 3.070625000 GHz 4.298875000 GHz
'g 50+ 1.228250000 GHz 36.622 dBpV/m 38.121 dBpV/m
3 | 42:639dBuvim 1.842375000 GHz
>
g ol ? 37.252 d%lV/m
o M
i v v v v
20 + ¥
10 T
0
1G 2G 3G 4G 5G 6 7G

Frequency in Hz

Radiated Emission - 1GHz to 7GHz
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Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:

100 T

90 T

P3T K12

#2

Radiated RF Emissions

120VAC, 60Hz, 626.150 MHz

Lovell Cueto

PreScan Measurements, Horizontal and Vertical Antenna

626.160000 MHz
65.674 dBuv/m

FCC Part 74

80 T

IC RSS123

70

60 T

50 T

Level in dBuVv/m

40 1T

+ 101.400000 MHz
20.217 dBuV/m

115.620000 MHz
18.213 dBuVv/m

103.440000 MHz
20.050 dBpVv/m

423.960000 MHz
26.165 dBpV/m

30M 50

100 T

90 T

80 100M 200 300 400 500 800 1G
Frequency in Hz

Radiated Emission - 30MHz to 1GHz

FCC Part 74

80 T

IC RSS123

70

60 T 1.252300000 GHz
40.454 dBpV/m

50 1T

40t A 4

Level in dBuV/m

201

10 1

2.504600000 GHz

34.046 dBuV/m 3.756900000 GHz

38.207 dBpVv/m

3.130750000 GHz

36.239 dBpV/m 4.383050000 GHz

1.878450000 GHz 37.542 dBuv/m

38.812 dBuVv/m

<
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Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:

100 T

90 T

P3T K12

#2

Radiated RF Emissions

120VAC, 60Hz, 637.875 MHz

Lovell Cueto

PreScan Measurements, Horizontal and Vertical Antenna

637.860000 MHz
66.863 dBpV/m

FCC Part 74

80 T

IC RSS123

70

60 T

50 T

Level in dBuVv/m

40 1T

L 101.400000 MHz
20.217 dBuV/m

115.620000 MHz
19.848 dBpV/m

103.440000 MHz
20.050 dBpVv/m

30M 50

100 T

90 T

80 100M 200 300 400 500 800 1G
Frequency in Hz

Radiated Emission - 30MHz to 1GHz

FCC Part 74

80 T

IC RSS123

70

60 T 1.252300000 GHz
40.454 dBpV/m

50 1T

40t A 4

Level in dBuV/m

201

10 1

2.504600000 GHz

34.046 dBuV/m 3.756900000 GHz

38.207 dBpVv/m

3.130750000 GHz

36.239 dBpV/m 4.383050000 GHz

1.878450000 GHz 37.542 dBuv/m

38.812 dBuVv/m

<
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Date: February 22, 2014
EUT: P3T
Band: G20

Serial Number: #2
Specification: FCC Pt74 and RSS-123, Spurious Radiated Emissions
Comments: 120VAC, 50Hz

Equivalent
. Measured Antenna ERP FCC Part74| RSS-123
EUT Freq |Harmonics ) Measured |Cable Loss ) Atten ) )
Polarity| Value ) Gain Total Min. Min.
(MHz) (MHz) (duv) | fromsie | (dB) @B) | (@em) | 9™ |atten. (dB)|atten. (dB)
Gen (dBm)

488.125 976.250 H 29.6 -67.0 2.06 0.0 -69.06, 83.83 27.77 39.77
976.250 V 29.7 -64.0 2.06) 0.0 -66.06) 80.83 27.77 39.77

1464.375 H 33.7 -76.0 2.53 5.5 -73.03 87.80 27.77 39.77

1464.375 \% 34.5 -71.0 2.53 5.5 -68.03 82.80 27.77 39.77

1952.500 H 32.4 -83.0 2.94 5.0 -80.94 95.71 27.77 39.77

1952.500 \% 32.7 -85.0 2.94 5.0 -82.94 97.71 27.77 39.77

2440.625 H 32.9 -86.0 3.32 6.0 -83.32, 98.09 27.77 39.77

2440.625 V 32.8 -86.0 3.32 6.0 -83.32] 98.09 27.77 39.77

2928.750 H 34.1 -90.0 3.60 7.0 -86.60, 101.37 27.77 39.77

2928.750| V 35.7 -76.9 3.60 7.0 -73.50 88.27 27.77 39.77

3416.875 H 37.0 -65.9 3.90 8.0 -61.80, 76.57 27.77 39.77

3416.875 V 36.6 -85.0 3.90 8.0 -80.90 95.67 27.77 39.77

3905.000| H 37.2 -84.0 4.48 8.9 -79.58 94.35 27.77 39.77

3905.000| V 36.8 -87.0 4.48] 8.9 -82.58 97.35 27.77 39.77

500.150] 1000.300| H 33.5 -70.9 2.06 1.8 -71.16 85.93 27.77 39.77
1000.300 \% 36.0 -65.3 2.06 1.8 -65.56, 80.33 27.77 39.77

1500.450 H 40.6 -63.6 2.57 5.5 -60.67| 75.44 27.77 39.77

1500.450 V 41.6 -56.7 2.57 5.5 -53.77, 68.54 27.77 39.77

2000.600 H 34.0 -81.0 3.00 5.0 -79.00 93.77 27.77 39.77

2000.600| V 34.9 -75.5 3.00 5.0 -73.50 88.27 27.77 39.77

2500.750 H 35.8 -75.0 3.35 6.0 -72.35 87.12 27.77 39.77

2500.750| V 37.7 -71.6 3.35 6.0 -68.95 83.72 27.77 39.77

3000.900| H 37.2 -70.3 3.65 7.0 -66.95 81.72 27.77 39.77

3000.900| V 37.1 -69.7 3.65 7.0 -66.35 81.12 27.77 39.77

3501.050| H 36.5 -86.0 3.99 8.2 -81.79 96.56 27.77 39.77

3501.050| V 36.0 -85.4 3.99 8.2 -81.19 95.96 27.77 39.77

511.875| 1023.750 H 30.0 -85.0 2.33 1.8 -85.53 100.30! 27.77 39.77
1023.750 V 31.5 -77.5 2.33 1.8 -78.03 92.80 27.77 39.77

1535.625 H 33.4 -79.0 2.59 5.5 -76.09 90.86 27.77 39.77

1535.625 V 37.3 -66.2 2.59 5.5 -63.29 78.06 27.77 39.77

2047.500 H 32.9 -84.0 3.03 5.0 -82.03 96.80 27.77 39.77

2047.500 V 32.2 -85.0 3.03 5.0 -83.03 97.80 27.77 39.77

2559.375 H 33.4 -85.0 3.36 6.0 -82.36 97.13 27.77 39.77

2559.375 V 34.1 -83.0 3.36 6.0 -80.36 95.13 27.77 39.77

3071.250 H 35.1 -85.0 3.68 7.0 -81.68 96.45 27.77 39.77

3071.250 V 34.4 -88.0 3.68 7.0 -84.68 99.45 27.77 39.77

3583.125 H 36.8 -85.0 4.03 8.2 -80.83 95.60 27.77 39.77

3583.125 V 36.9 -84.0 4.03 8.2 -79.83 94.60 27.77 39.77

Checked:
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Date: February 22, 2014
EUT: P3T
Band: J13

Serial Number: #2
Specification: FCC Pt74 and RSS-123, Spurious Radiated Emissions
Comments: 120VAC, 50Hz

Equivalent
. Measured Antenna| ERP FCC Part74| RSS-123
EUT Freq |Harmonics ) Measured |Cable Loss ) Atten ) )
Polarity| Value ) Gain Total Min. Min.
(MHz) | (MHz) (duy) | fomsie | (dB) @8) | (@em) | ™ |atten. (dB)|Atten. (dB)
Gen (dBm)

566.125| 1132.250 H 41.6 -59.60 2.25 2.0 -59.85 74.62 27.77 39.77
1132.250 V 45.3 -55.00 2.25 2.0 -55.25 70.02 27.77 39.77

1698.375 H 33.1 -80.50 2.78 5.6 -77.68| 92.45 27.77 39.77

1698.375 V 33.4 -81.00 2.78 5.6 -78.18, 92.95 27.77 39.77

2264.500 H 33.5 -85.00 3.20 5.4 -82.80) 97.57 27.77 39.77

2264.500| V 32.7 -87.00 3.20 5.4 -84.80, 99.57 27.77 39.77

2830.625 H 33.5 -87.00 3.57 6.7 -83.87 98.64 27.77 39.77

2830.625 V 33.4 -86.00 3.57 6.7 -82.87 97.64 27.77 39.77

3396.750 H 35.8 -85.00 3.96 8.0 -80.96) 95.73 27.77 39.77

3396.750 V 36.1 -83.00 3.96 8.0 -78.96) 93.73 27.77 39.77

3962.875 H 37.1 -86.00 4.36 8.9 -81.46, 96.23 27.77 39.77

3962.875 \ 37.3 -85.00 4.36 8.9 -80.46) 95.23 27.77 39.77

578.150] 1156.300 H 46.2 -52.40 2.25 3.0 -51.65 66.42 27.77 39.77
1156.300 V 45.4 -53.42 2.25 3.0 -52.67 67.44 27.77 39.77

1733.400 H 32.1 -86.00 2.77 5.6 -83.17 97.94 27.77 39.77

1733.400 \' 32.2 -83.30 2.77 5.6 -80.47 95.24 27.77 39.77

1734.450 H 34.2 -75.50 2.77 5.6 -72.67 87.44 27.77 39.77

1734.450 V 36.2 -70.00 2.77 5.6 -67.17 81.94 27.77 39.77

2312.600| H 34.4 -79.00 3.24 5.5 -76.74 91.51 27.77 39.77

2312.600 V 34.4 -78.30 3.24 5.5 -76.04] 90.81 27.77 39.77

2890.750| H 36.1 -83.00 3.59 6.8 -79.79 94.56 27.77 39.77

2890.750 \ 35.1 -84.00 3.59 6.8 -80.79 95.56 27.77 39.77

3468.900| H 36.6 -82.00 3.96 8.2 -77.76 92.53 27.77 39.77

3468.900 Vv 37.1 -79.00 3.96 8.2 -74.76) 89.53 27.77 39.77

4047.050 H 37.8 -77.00 4.63 8.9 -72.73 87.50 27.77 39.77
4047.050| V 37.8 -76.70 4.63 8.9 -72.43 87.20 27.77 39.77

589.875| 1179.750 H 39.6 -59.70 2.35 3.5 -58.55 73.32 27.77 39.77
1179.750 V 40.8 -58.00 2.35 3.5 -56.85 71.62 27.77 39.77

1769.625 H 33.3 -78.00 2.82 5.6 -75.22 89.99 27.77 39.77

1769.625 V 34.3 -74.00 2.82 5.6 -71.22 85.99 27.77 39.77

2359.500 H 33.5 -87.00 3.27 5.5 -84.77 99.54 27.77 39.77

2359.500 V 33.3 -86.20 3.27 5.5 -83.97 98.74 27.77 39.77

2949.375 H 35.2 -81.30 3.67 7.0 -77.97 92.74 27.77 39.77

2949.375 V 35.2 -79.80 3.67 7.0 -76.47 91.24 27.77 39.77

3539.250 H 37.2 -81.90 4.09 8.2 -77.79 92.56 27.77 39.77

3539.250 Vv 37.0 -82.30 4.09 8.2 -78.19 92.96 27.77 39.77

4129.125 H 37.9 -82.20 4.48 9.0 -77.68 92.45 27.77 39.77

4129.125 Vv 37.7 -86.00 4.48 9.0 -81.48] 96.25 27.77 39.77

Checked:
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Date: February 22, 2014
EUT: P3T
Band: K12
Serial Number: #2
Specification: FCC Pt74 and RSS-123, Spurious Radiated Emissions
Comments: 120VAC, 50Hz
: Measured| EaUvalent Antenna| ERP FCCPart74| Rss-123
EUT Freq |Harmonics ) Measured | Cable Loss i Atten . X
(MHz) (MHz) Polarity [ Value from Sig (dB) Gain Total (dBm) Min. Min.
(dBuv) (dB) (dBm) Atten. (dB) |Atten. (dB)
Gen (dBm)
614.125| 1228.250| H 40.7 -58.70 2.34 40 -57.04 7181 27.77 39.77
1228.250] Vv 42.6 -57.20 2.34 40| -55.54 7031 27.77 39.77
1842.375| H 34.3 -77.00 2.87 53|  -74.57 89.34| 27.77 39.77
1842.375| V 37.3 -68.30 2.87 53| -65.87 80.64| 27.77 39.77
2456.500] H 33.3 -85.00 3.30 6.0 -82.30 97.07| 27.77 39.77
2456.500[ V 33.6 -80.20 3.30 6.0 -77.50 92.27| 27.77 39.77
3070.625| H 36.6 -76.60 3.72 7.0  -73.32 88.09| 27.77 39.77
3070.625| V 36.4 -76.70 3.72 7.0  -73.42 88.19| 27.77 39.77
3684.750] H 37.4 -83.20 4.26 8.4  -79.06 93.83| 27.77 39.77
3684.750] V 37.3 -83.00 4.26 84| -7886 93.63| 27.77 39.77
4298.875| H 38.0 -82.00 4.65 93| -77.35 92.12| 27.77 39.77
4298.875| vV 37.7 -85.00 4.65 9.3 -80.35 95.12| 27.77 39.77
626.150] 1252.300] H 42.2 -59.10 2.36 40| -57.46 72.23| 27.77 39.77
1252.300] V 40.5 -61.55 2.36 40 -59.91 74.68| 27.77 39.77
1878.450| H 38.8 -66.90 2.88 53|  -64.48 79.25| 27.77 39.77
1878.450] V 35.2 -73.80 2.88 53| -71.38 86.15| 27.77 39.77
2504.600] H 34.0 -95.00 3.37 6.0 -92.37| 107.14| 27.77 39.77
2504.600[ V 33.8 -79.00 3.37 6.0 -76.37 91.14| 27.77 39.77
3130.750] H 36.2 -82.00 3.71 73| -78.41 93.18| 27.77 39.77
3130.750] V 35.6 -81.60 3.71 73| -78.01 92.78| 27.77 39.77
3756.900 H 37.6 -94.00 4.45 84| -90.05| 104.82| 27.77 39.77
3756.900] V 38.2 -90.50 4.45 84| -8655 101.32| 27.77 39.77
4383.050| H 37.5 -76.60 4.55 93] -71.85 86.62| 27.77 39.77
4383.050| V 37.5 -78.10 4,55 93| -73.35 88.12| 27.77 39.77
637.875| 1275.750] H 36.1 -67.80 2.36 43|  -65.86 80.63| 27.77 39.77
1275.750] V 38.6 -63.10 2.36 43|  -61.16 75.93| 27.77 39.77
1913.625| H 35.3 -72.20 2.93 52|  -69.93 84.70| 27.77 39.77
1913.625| V 36.7 -67.80 2.93 52| -65.53 80.30| 27.77 39.77
2552.500] H 34.2 -77.50 3.35 6.0 -74.85 89.62| 27.77 39.77
2552.500] V 34.7 -76.80 3.35 6.0 -74.15 83.92| 27.77 39.77
3189.000 H 35.7 -81.20 3.78 7.4|  -77.58 92.35| 27.77 39.77
3189.000] V 35.5 -82.10 3.78 7.4|  -78.48 93.25| 27.77 39.77
3827.250| H 38.1 -76.60 4.49 85| -72.59 87.36| 27.77 39.77
3827.250| V 38.2 -76.50 4.49 85| -72.49 87.26| 27.77 39.77
4465125 H 38.0 -86.10 4,92 9.4  -81.62 96.39| 27.77 39.77
4465125 V 38.3 -81.10 4,92 9.4 -76.62 91.39| 27.77 39.77
Checked:

SEL-F-11 Main Body Test Form

Page 70 of 100

Form Revision: 1



Engineering Test Report No. SEL-016NA/T
Appendix E

SEL-F-11 Main Body Test Form Page 71 of 100

E. CONDUCTED RF EMISSIONS — AC Mains — 150 KHz TO 30 MHz

E.1. PURPOSE:
This test was performed to determine if the P3T meets the conducted RF emission requirements of the FCC Part
15, Subpart B and the RSS-GEN Section 7.2.4 specifications over the frequency range from 150 KHz to 30 MHz.
E.2. REQUIREMENTS:

All radio frequency voltages on the power lines of a EUT shall be below the values shown below when using a
quasi-peak/average detector:

Frequency Range Limits in dB(pV) Limits in dB(pV)
In MHz Quasi-Peak Average
0.15t0 0.5 66-56* 56-46*
0.5t05 56 46
5to0 30 60 50

* - The limit decreases linearly with the logarithm of the frequency
Note 1: The lower limit shall apply at the transition frequency.
Note 2: If the levels measured using the QP detector meet both the QP and the Average limits, the EUT is

considered to have met both requirements and measurements do not need to be performed using the Average
detector.

E.3. MEASUREMENT UNCERTAINTY

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence)

Measurement Type Ulan

Conducted disturbance on AC Mains port, 150 kHz to 30 MHz +2.02 dB

Ujap - Determined for Shure EMC Laboratory

E.4. TEST SETUP AND INSTRUMENTATION:

Photograph of the test setup are shown as Figure H.7. The test instrumentation can be determined from Table
10-1.
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E.5. EUT OPERATION:
The EUT was powered up and the transmit frequency was selected using a PC. The line voltage to the EUT was
120VAC 60Hz. The EUT was checked for proper operation after it was setup on the table. Testing was
conducted with the EUT set to a frequency. The volume pot on the front of the EUT was set to the maximum
level. Four %” plug shielded audio cables (1 meter long each) were connected to both the Audio Input and
Loop Output ports of the EUT. The end of each cable was terminated with a shielded resistive load.

SPECIFIC TEST PROCEDURES:

The interference on the power line of the EUT was measured by connecting the measuring equipment to the
“TO TEST RECEIVER” terminal of the Artificial Mains Network (AMN).

a) Measurements were first made on the Line Lead. The frequency of 150 KHz to 30 MHz was measured
using a peak detector.

b) The data was then searched for a minimum of 10 of the highest levels. Any emissions levels that were
within 10dB of the average limit were then measured again using both a quasi-peak detector and an
average detector. (If no peak readings were within 10dB of the average limit, quasi-peak and average
readings were taken on the highest emissions levels measured during the peak detector scan.). A table
showing the quasi-peak and average readings was generated. This tabular data compares the quasi-peak
and average conducted emissions to the applicable conducted emissions limits.

c) Measurements were then made on the Neutral Lead.

E.6. RESULTS:
The EUT plots of the peak conducted voltage levels acquired from each AC Mains line are shown on pages 73
and 74. The tabular quasi-peak results from each AC Mains line are shown after each plot. All emissions
measured from the P3T were within both the FCC “Code of Federal Regulations” Title 47 Part 15, Subpart B and
Industry Canada RSS-GEN Sections 7.2.4 specification limits.
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Test Information
EUT Name: P3T
Serial Number: #1
Test Description: Conducted RF Emissions - AC Mains
Operating Conditions: 120VAC, 60Hz, 626.150MHz
Operator Name: Juan Castrejon
Comment: L- Line
807
PYERTINY 177.000 kHz 24342000 MHz 28.396500 MHz
20— 57.124 dBuv 20.283000 MHz 37.691dBuV  41.552 dBuV.
168.000 kHz 29.351 dBpvV
I 57.501 dBpVvV 190.500 kHz ;
60 - 54.820 dBpV FC|C Part 15 Class B Voltage on Mains QP
"W 26.371500 MHz
i 39.529 dBuV
2 o0 22.312500 MHz
a - 34.130 dBpV
- v 1.176000 MHz v'
< 40y, 31.967 dBpV /
S v
3 \V
307
v
20 v
101
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Frequency QuasiPeak Average PE Line Comment
(MHz) (dBpv) (dBpv)
0.154500 57.1 415 FLO L1
0.168000 55.8 39.3 FLO L1
0.177000 54.9 36.7 FLO L1
0.190500 52.5 37.9 FLO L1
1.176000 27.3 18.5 FLO L1
20.283000 27.4 22.3 FLO L1
22.312500 32.6 29.4 FLO L1
24.342000 37.0 35.3 FLO L1
26.371500 38.3 36.7 FLO L1
28.396500 41.4 40.5 FLO L1
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Test Information

EUT Name: P3T
Serial Number: #1
Test Description: Conducted RF Emissions - AC Mains
Operating Conditions: 120VAC, 60Hz, 626.150MHz
Operator Name: Juan Castrejon
Comment: N- Line
80
159.000 kHz
56.441 dBpV 24.342000 MHz  28.396500 MHz
20.283000 MHz
70 172.500 kHz 28,379 dBUV 37.691dBuV  41.552 dBuvV
S7.375 dBUY 199.500 kHz
60 53.1'43 dBuV FCC Part 15 Class B Voltage on Mains QP
A
| [+ 26.371500 MHz
A 964.500 kHz 39.529 dBpv
=3 30.692 dBpvV 22.312500 MHz
8 v 34.130 dBpv
c 1.171500 MHz vV
= 40-v 32.449 dBpV \/
T v %
a Vi \/
30r i l V
‘ ‘ v
207
v
v
107
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Frequency QuasiPeak Average PE Line Comment
(MHz) (dBuv) (dBuv)
0.159000 51.1 375 FLO N
0.172500 55.2 44.2 FLO N
0.199500 51.8 34.5 FLO N
0.964500 24.6 11.8 FLO N
1.171500 24.5 15.2 FLO N
20.283000 275 22.7 FLO N
22.312500 32.2 29.2 FLO N
24.342000 36.6 34.8 FLO N
26.371500 37.9 36.1 FLO N
28.396500 40.5 39.6 FLO N
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F. SPURIOUS EMISSIONS AT ANTENNA TERMINAL
F.1. PURPOSE:

This test was performed to determine if the P3T (EUT) meets the RF spurious emission requirements at the
antenna terminal per FCC Part 74 and RSS-123, over the frequency range from 30MHz to 7GHz.

F.2. REQUIREMENTS:

This test determines whether the test item produces excessive spurious emissions. In accordance with
paragraph 74.861, on any frequency remove from the operating frequency by more than 250 percent of the
authorized bandwidth shall attenuated by at least 43 + 10 log (P) dB which is equivalent to -13dBm. The
emissions shall be measured from 30MHz up to the 10th harmonic of the fundamental frequency.

In accordance with RSS-123 paragraph 5.5.1 on any frequency remove from the operating frequency by more
than 250 percent of the authorized bandwidth: at least 55 + 10 log (P) dB which is equivalent to -25dBm. In
measuring unwanted emissions, the spectrum shall be investigated from 30 MHz or the lowest radio
frequency signal generated in the equipment, whichever is lower, without going below 9 kHz, up to at least

the frequency given in (a) and (b):

a) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental frequency

or to 40 GHz, whichever is lower.

b) If the equipment operates at or above 10 GHz: to the fifth harmonic of the highest fundamental

frequency or to 100 GHz, whichever is lower.

F.3. MEASUREMENT UNCERTAINTY

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type

ULas

Conducted Spurious Emission (25 MHz — 18000 MHz)

1.40 dB

Ui = Determined for Shure EMC Laboratory

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

F.4. TEST SETUP AND INSTRUMENTATION:

Photographs of the test setup are shown as Figure H.8. The test instrumentation can be determined from

Table 10-1.
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F.5. EUT OPERATION:

The EUT was powered up and the transmit frequency the transmitter was selected using a PC. The line voltage
to the EUT was checked after turn-on and adjusted to 120VAC 60Hz. The EUT was checked for proper
operation after it was setup for the test. Each EUT was set to transmit at a low, mid or high frequency within
its operating band. The volume pot on the front of the EUT was set to the maximum level. The Audio Input
ports were connected to an audio signal source using shielded cables.

F.6. TEST PROCEDURES:

a. The EUT was connected to the 50 ohm input of a spectrum analyzer through either a bandreject tunable
filter (below 1GHz) or a highpass filter (above 1GHz); the reference offset of the spectrum analyzer was
set to the measured value of the attenuation path.

b. The spectrum analyzer frequency range was adjusted to cover the range to be tested and the resolution
bandwidth set to that required by the specifications. For the FCC measurements the resolution
bandwidth was set to 100 kHz for spurious emissions below 1GHz and 1MHz for spurious emissions
above 1GHz. For the RSS-123 measurements the resolution bandwidth was set to 30 kHz.

c. The antenna conducted emission limits were overlaid on the spectrum analyzer display and the trace
was recorded.

d. The test item was modulated with a 2500 Hz sine wave at an input level as is specified by the
requirements. For the FCC measurements the test item was modulated with a 2500 Hz sine wave at an
input level 16dB greater than that necessary to produce 50% of rated system deviation. For the RSS-123
measurements the test item was modulated with signals representative of those encountered in a real
system operation (2500Hz at 80% rated deviation).

e. Steps (a) through (d) were repeated at the high, medium, and low frequencies of the EUT’s frequency
band.

f. Steps (a) through (e) were repeated separately for each of the remaining transmitters.

F.7. RESULTS:

The spurious emissions data found at the antenna terminals are presented on pages 77-94. Data is shown on

the figures at each frequency (Low, Mid, or High) of a specific band. The figures show the spurious emissions

levels found for each frequency tested. The limits, shown on the plots, are set for based on the requirements
found in section E.2. As can be seen from the data presented in the section, the P3T did not produce spurious
emissions in excess of the limits.
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EUT

Serial Number:

Test Description:
Date of Test:
Operating Conditions:
Operator Name:
Comment:

P3T G20

#2

Antenna Conducted Emissions - FCC

May 20, 2014

@ 488.125 MHz

Juan Castrejon

2500 Hz at 16dB over 50% rated deviation

* RBW 100 kH=z Marke: ri

VEW 300 kHz 17 .99 «
Foe L4 .5 diBzm Attt 40 4dB BN 100 ms 190 .11 7@das I -
OFfffet a.1 as Pl 1]
Fia T T
Lais &
1_Pw o
v IEw]
10
1 I ir
-—=o0
30
-—20
1
" " A iy L T
[Ty T BT A AR [ ot ST s Sy o e N N L N
<o
]
--=0
Start 320 MH= 97 MH=/ Etop 1 GH=
Date: 2Z1.MAY.2014 11:03:42
® * REBW 1 MHz e by [T 1
vBW 3 MH=z 7 .56 a
re 14.8 dBm ATt a0 ae SWT 35 me L EE3d6l153E G
Offfet o as
-1
ENESE [
[\ =]
--10
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=0
| -—=0
¥
| _.q Ltk an Bl
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Datea: 20 _MAY . 2014 15:245:13
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EUT

Serial Number:

Test Description:
Date of Test:
Operating Conditions:
Operator Name:
Comment:

P3T G20

#2

Antenna Conducted Emissions - RSS-123
May 29, 2014

@ 488.125 MHz

Juan Castrejon

2500 Hz at 80% rated deviation

® * REW 20 kHz Markex 1 ]
VBW 100 kHz T

Fef L4 .8 dBm Att 40 dB ST 1.1 o= 157 .A23717949 MH=

OF fdet o

ER2

--=0

=1

-—20

sDB

-0

F-=0

Start 30 MH= 27 MH=/ Stop 1 GH=

Date: 29.MAY.Z014 12:24:35

® * RBW 30 kH= e by [ri ]
VBW 100 kH=z ERCENEY

L4 .8 dABm Attt a0 as SWT 6.8 = LS 57207 E9E &

OF Ffet o.q aes Mo lee] ] 1

Toer

--70

F—ao0

Start 1 oH= 500 MH=/ stop 7 GH=

Date: 29.MAY.Z2014 13:14a:21
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EUT

Serial Number:

Test Description:
Date of Test:
Operating Conditions:
Operator Name:
Comment:

P3T G20
#2

Antenna Conducted Emissions - FCC

May 20, 2014
@ 500.150 MHz
Juan Castrejon

2500 Hz at 16dB over 50% rated deviation

~ RBW 100 kH=

VBW 200 kH= 1 i
e Ld .85 dim Attt 40 4B B 100 mes 15 T1E
OEEF=t oL aB [ 1 1
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[1 =]
[ x =]
L
- 10
I 1 LE
-—=0
30
—=C IDe
1
[ hd hd , .
[ A AN, A A T P 7 P TRy g IR AN ARSI~ P g i e A T AR A T A
-—=0
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Start 30 MH= 27 MH=/ Stop 1 SH=
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® * REW 1 MHZ 1 1
VEW 3 MHz L
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EUT

Serial Number:

Test Description:
Date of Test:
Operating Conditions:
Operator Name:
Comment:

Fe T L4 .8 dBm

Attt

P3T G20

#2

Antenna Conducted Emissions - RSS-123
May 29, 2014

@ 500.150 MHz

Juan Castrejon

2500 Hz at 80% rated deviation

= RBW 30 JH= Loen
VBW 100 kH=
40 4B SWT 1.1 o=

OFEfe=t . am

1o

--=o0

-—=o0

a0

7o

F-s0

Start 30 MH=

Date: 29.MAY.Z2Z014 12:21:45

Fef L4 .8 dBm

27 MH=/ Stop
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--zo0
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-—20

-0

F-=0
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Date: 29.MAY.Z014 132:16:02

SEL-F-11 Main Body Test Form

500 MH=/ Stop

Page 80 of 100

LVL

ER2

Form Revision: 1



-
A )
,
X .
N

GLOBAL COMPUANCE

Engineering Test Report No. SEL-016NA/T

Appendix F

EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

SEL-F-11 Main Body Test Form

P3T G20

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 511.875 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3T G20
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 511.875 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

SEL-F-11 Main Body Test Form

P3T J13

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 566.125 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3TJ13
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 566.125 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

SEL-F-11 Main Body Test Form

P3T J13

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 578.150 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3TJ13
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 578.150 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:
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P3T J13

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 589.875 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3TJ13
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 589.875 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:

SEL-F-11 Main Body Test Form

P3T K12

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 614.125 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3T K12
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 614.125 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:
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P3T K12

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 626.150 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3T K12
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 626.150 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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EUT

Serial Number:
Test Description:
Date of Test:

Operating Conditions:

Operator Name:
Comment:
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P3T K12

#2

Antenna Conducted Emissions - FCC
May 20, 2014

@ 637.875 MHz

Juan Castrejon
2500 Hz at 16dB over 50% rated deviation
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EUT P3T K12
Serial Number: #2
Test Description: Antenna Conducted Emissions - RSS-123
Date of Test: May 29, 2014
Operating Conditions: @ 637.875 MHz
Operator Name: Juan Castrejon
Comment: 2500 Hz at 80% rated deviation
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G. MODULATION CHARACTERISTICS

G.1.

G.2.

G.3.

G.4.

G.5.

G.6.

PURPOSE:

This test was performed to determine if the P3T (EUT) meets the deviation requirements per FCC Part 74 and
RSS-123.

REQUIREMENTS:

In accordance with paragraph 74.861(e)(3) and section 5.2 of RSS-123, for low power auxiliary stations
operating in the bands allocated for TV broadcasting, any form of modulation may be used. A maximum
deviation of +75kHz is permitted when frequency modulation is employed.

TEST SETUP AND INSTRUMENTATION:

Photographs of the test setup are shown as Figure H.9. The test instrumentation can be determined from
Table 10-1.

EUT OPERATION:

The EUT was powered up and the transmit frequency of the transmitter was selected using a PC. The line
voltage to the EUT was checked after turn-on and adjusted to 120VAC 60Hz. The EUT was checked for proper
operation after it was setup for the test. Each EUT was set to transmit at a low, mid or high frequency within
its operating band. The volume pot on the front of the EUT was set to the maximum level. The Audio Input
ports were connected to an audio signal source using shielded cables.

TEST PROCEDURES:
The output of the antenna port of the test item was connected to a modulation analyzer. An audio signal
generator was connected to the audio input port of the test item.
a) The test item was modulated with a 1000 Hz modulating signal at 60% of the test items rated
frequency deviation.
b) With input level held constant the audio signal generator was varied from 20 Hz to 20 kHz.
c) The positive and negative peak deviations were recorded and plotted.

The output of the antenna port of the test item was connected to a modulation analyzer. An audio signal
generator was connected to the audio input port of the test item.
a) The modulation response was measured separately for each of five frequencies (100Hz, 500Hz,
2500Hz, 10000Hz and 15000Hz).
b) The input voltage of the audio signal generator was varied and frequency deviation was observed on
the modulation analyzer.
c) The frequency deviations were recorded and plotted.

RESULTS:

The plots of the modulation characteristics are presented on page 96. Data is shown on the figures at each
band. As can be seen from the data presented in the section, the P3T did meet the permitted maximum
deviation requirements.
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PSM300 (P3T)
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